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ABSTRACT O f THE DISCLOSURE. 

An endoscopic surgical instrument having a handle 
assembly, a body portion, and a tool mechanism in which a 
pivoting handle pivots about a stationary handle to open and 
close the tool mechanism. The instrument includes a 
rotatable body portion, in which a rotation knob is provided 
on the instrument at the stationary handle so that the user 
may rotate the body portion, and consequently the tool 
mechanism, using a single hand. Furthermore, an 
electrocautery connection is provided which is positioned 
out of the line of sight of the surgeon, so that the surgeon 
nay have an unobstructed view to the surgical site. The 
pivoting handle is provided with" a rotatable connection 
point for connecting the slidable rod member to essentially 
eliminate radial deflection of the rod within the outer tube 
during opening and closing of the handles. The tool 
mechanism may include grasping jaws having rounded, 
interdigitating teeth for grasping and securely holding 
tissue or organs for removal through a cannula. 
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ENDOSCOPIC SORGIC &T, INSTRUMENT 

Field of the Invention 

The present invention relates to endoscopic surgical 
instruments, and more particularly relates to an endoscopic 
instrument having reciprocating jaw members which pivot in 
response to the opening and closing of a handle member, where the 
movement of the handles is translated through -an elongated 
tubul?r body member to open and close the jaw mechanism. 

The present invention further provides a device in 
which the jaw mechanism may comprise cutting scissor blades, a 
gripping device for holding tissue during surgery, and a grasping 
device for holding surgical needles and the like. The device of 
the present invention may be provided with a rotatable tubular 
body for selectively positioning the angle at which the jaw 
mechanism operates, and provision is also made for the use of 
. electrocautery capabilities to provide fur cauterization at the 
surgical site. 
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BACKGROUND OF THE I NVENTION 

• ,rt various endoscopic surgical 
in the prior art ^ Uy coroplex . 

instruments are disclosed wh ^ \ and jaW 

mechanisms- f or opening and closing han ^ 
members to facilitate use of the devxc & 
Many devices provide an intricate ys requires 

lin ,age mechanism for opening an ^£«£U- t is 
numerous moving parts, while a s ^"* activates 
pr ovided between two extended rod member vhic 
0 the linage mechanism in ^^^^ Members in 
— Xn addition, P^^'J*^, — °" 
many cases causes an unwanted radial to q 
rod vhich retires additional °< ^ 

handle. members to accommodate the radi 

' 5 IOa - people ..vice, pre,.«ly i" -jj-^ 

M «.nl.. in vhich . =«« ^« •*» suI£ „ ai .. 4v .„,.,.. 
01 instructs. However, ' oM w»ct. 'th. 

„ i„ CheC «- cooneccin, ^i"^ - i, 
view of the surgeon, and the integri y 

disadvantages are critical due o nre _ ision instruments 

endoscopic surgical procedure requires precis, 
2 5 with tolerances that are -e.ully ~ ed £ 
connections wear, precision is =~" £lCed ' 
usefulness of the tool is \ 5(J1 aisclo ses a 

Cr eenberg, U.S. Patent Jo- sha£ts 
surgical instrument having a pair of P which 
30 vhich are provided with a rotational index- ^ 
the shafts are allowed to rotate to position a 
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. t a sp.ci,lc .n,i. to th. Mn.l.s. Th. .».«» °" 
" ..ch oth.r in r.spons. to op.nin, .no do.in, o th. 

to op.n .no =,»• tn. *' n>ry 
oottin, l»str».«nt. Th. housing 1. s«o"d to . St. 
r.„«. soch th.t the sh.tt — «» -"-^ 
i„,.,,in, .nob. °n. sh.«t i. s.c»r.d - • n.U .nd • 
ioint to . novsbl. h.ndl. »»ich f.clllt.t.s th. slid. 9 
„,...»t ot th. .ov.hi. sh.tt ov.t . .t.t.o„.r sh. t. 

, „..„. ot . sc«.v. .«« th. b.11 joint slid.. " . 
socX.t to r.«o». th. h.ndl.s. This typo ot « «« 

"tot to t h. .i..ov.nt.,. r.r.t 

i„t.,rit, ot th. d.vic. i. b , u 
•ovlno p.tts, « v.ll .. to th. l.ct -n 
5 sock.t joint is .n inh.r.nti, loos, conn.otion vhiCh 

handle to vhich an elongated shaft arrang 
20 xt the end of the shaft is a pair of "cvprcca n, ^ 
raerob ers which are operated in response to pxvo xng 
of the handles. An inner shaft member is attache 
pivoting handle, the shaft member passing thr °^ ^ As 
L b e member vhicb is attached -1 
25 the rod member passes through the stationa y 

as through the outer tube at the location ^ 
th e stationary handle, radial movement of the w 
outer tube must be accounted for SJ nce the rod xs 
to the stationary handle at a non-movable point. I 
30 ra i. t ion to thi-. *h. bu.nln, m.mb« 1. n.c.ary 
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stationary handle to accommodate the radial play in the rod 
member during opening and closing of the handles. 

Straub et al., U.S. Patent Mo. 4,590,936, 
discloses a microsurgical instrument having a complex gear 
mechanism £0= translating movement of the handles to an 
opening and closing movement of the jaw members. A helical 
slot is provided in a shaft member which allows a pin to 
B ove through the slot to move the jaw members. Furthermore, 
a ball and socket joint is provided in the movable handle to 
connect the movable handle to the inner rod. 

Bauer, U.S. Patent No. 4,128,099, discloses a 
forceps device having an attachment for cauterisation which 
conducts current through the outer tube to the jaw 
mechanism. A complex insulation system is provided to 
insulate the handle from the shaft, as well as to «sulate 
the shaft itself. This device suffers the disadvantage that 
in order to insulate the handle, the rod member is secured 
to ah insulating bushing, and a second rod is P^ed to 
the bushing to connect to the handle members. Furthermore, 
the connection point for the electrical connector is 
positioned in an area which will obstruct the view of the 
surgeon as he looks down the device to a surgical site. 

The novel endoscopic surgical instrument pursuant 
to the present invention obviates the disadvantages 
25 encountered in the prior art and provides a precise 

instrument which is easy to manufacture and e » icie ^^° 
use, which eliminates many of the moving parts required by 
prior art devices. The instrument of the present invention 
Incorporates many features which are of use to the surgeon 
during an operation, while it maintains a lightweight 
construction in an easy to handle device in which all the 
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features may be operated with one hand. Furthermore, the 

,i so positioned se as to ^ . rr ^ 

of sight for the surgeon without obstructing the view 
surgical site. 

"^^^f^n provides a novel endoscopic 
surgical device which incorporates many features necessary 
for an endoscopic surgical procedure, . and provides a 

~# » „,les of law mechanisms for 
incorporate any one of a series ° £ . > pre cision 
various surgical procedures. The device is hign P 
instrument in which many moving parts 
S with such a device are eliminated, thus reducing ^ an « S 
of mechanical failure requiring expensive repair or ultimate 

destruction of the instrument. DreS ent 
The endoscopic surgical instrument of the present 
invention essentially consists of a handle ««»«y, an 
,0 elongated body assembly, and a tool mechanis, . attached mt 
distal end of the body assembly remote from the ^ndle 
assembly. The handle assembly includes a ^-onary handle 
and pivoting handle, whereby the body " S ^j; S 
to the stationary handle assembly and extends therefrom 
25 The body assembly consists of an outer tubular member and 
inner rod member which coaxially passes within the outer 
luoular member. The rod member is attached to the pxvot n 
handle, while the tube member is secured in a 
manner to the stationary handle. Preferably the outer tub 
30 is provided with a detent which cooperates with a boss on _ 
the interior of the stationary handle to loc* the outer tube 
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in place. As the pivoting handle moves, the rod member 
slidably reciprocates vithin the outer tube member. 

Attached' to a distal end of the body assembly is 
provided the tool mechanism which opens and closes in 
response to movement of the pivoting handle in relation to 
the stationary handle. The tool mechanism may comprise a 
pair of jaw members wherein one or both jaw members open and 
close to perform various endoscopic surgical procedures. 
The jaw mechanism includes, but is not limited to, a scissor 
device, a dissecting device, a tissue gripping device, a 
. grasping device and the like. In a preferred embodiment 
the jaw mechanism includes two elongated, grasping aws which 
include a plurality of teeth adapted to mesh and directly 

5 inter£it * In one embodiment the jaw mechanism is secured to 
the outer tubular member by means of a transverse post 
member which serves as a. common pivot point both 
jaw members pivot. Each jaw member is provided with a 
camming portion which extends away from the pivot point and 
20 consists of a cam slot which extends from the pivot point 
into the outer tube. The upper jaw is generally P"^ ded 
vith a pair of spaced apart projections, ^ 
a cam slot which transversely overlap each other The lower 
jaw is also provided with a pair of extensions which are 
2 5 paced apar/a distance which is less than the space between 
the projections of the upper jaw member so that the lower 
projections pass between the upper projection,. The lower 
Projections are also provided with transverse overlapping 
slots which are positioned at an angle to the upper cam 
30 slots . The jaw mechanism is secured to the outer rod 
through the common pivot point. 
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, The inner rod member is provided with a bearing 

surface, which typically comprises a post member 
passes through and is engaged within the cam slots of both 
j.w members. As the pivoting handle is moved, the rod 
5 slides through the outer tube and causes the post member to 
b r on the casing slots to pivot the jaw members about the 
cc M o„ pivot point to open the jaw members. Sine. it he cam 
slots are at an angle to each other, movement of the post 
member through the slots pivots both jaw members the post 
10 rides through the slots. As the rod reciprocates, the D aw 
mechanism opens and closes. , 

in order to prevent excessive forces from being 
applied to the jaw mechanism, the pivoting handle i. 
provided with a pair of stop members which are P"**™* 
15 proximate the pivot point which secures the pivoting handle 
to the stationary handle, and about which the pivoting 
handle moves. The upper, or proximal stop member abuts a 
boss within the stationary handle to prevent the 3 aw 
mechanism from opening too wide, while a distal, or lower 
20 stop member abuts the stationary handle to prevent excessive 
forces from being applied to the jaw mechanism during 
closing. Accordingly, the application of force to the 3 aw 
mechanism may be regulated during design and -nufacture by 
the interengagement of the stop members on the pivoting 
25 handle with the bosses on the stationary handle. 

A novel feature of the present invention is the 
provision of a second pivot point on the pivoting handle, to 
which the inner rod member is attached. As the handle 
pivots, the second pivot point rotates to allow the inner 
30 rod to move longitudinally in the outer tube with minimal 
radial deflection. This is an important feature of the 



35 



o ... o 

2104423 

, present invention in that it reduces the radial wear on the 
inner rod and prevents weakening of the structure during 
long tern use. In addition, it allows for a reduction of 
the required internal spacing between the outer tube and the 

S inner rod to result in a more compact and streamlined 
instrument. Furthermore, unwanted torquing forces are 
eliminated at the pivot point thus minimizing the 
possibility of mechanical breakdown of the instrument at the 
connection between the pivoting handle and the movable inner 

10 rod. 

The present invention may also feature a 
connection port to provide the device with electrocautery 
capabilities. In this embodiment of the invention, a 
connection port is provided, preferably on the stationary 
15 handle on the side of the longitudinal axis opposite the 
finger grip portion. The connection port is positioned at 
an angle to the' longitudinal axis, which is preferably less 
*han 30- and in a preferred embodiment is approximately 9- 
to the longitudinal axis, and extends in a direction away ■ 
20 from the body assembly. In this way, the surgeon's line of 
sight is unobstructed and provides a clear view to the 
surgical site. The connection port allows for. the 
connection of a suitable jack member to be inserted into the 
device. Electrical connection between the port and the 
25 outer tube is provided by a leaf spring member which extends 
from the port area to the outer tube. The outer tube is 
provided with electrical insulation, .preferably heat shrink 
tubing, which extends a substantial portion of the length of 
the outer tube. In tnis embodiment, the handle is molded of 
30 p i as tic material to provide electrical insulation to the 
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It is also contemplated that the electrical port 
connection nay be provided adjacent the finger grip of the 
stationary handle, so that the jack member extends 
downwardly away from the device to insure an unobstructed 
line of vision for the surgeon. In this case, a leaf spring 
member extends from the port through the stationary handle 
to the outer tube to complete the electrical connection. 

A further feature of the present invention is the 
provision of a rotatable >cnob on the outer tubular member to 
allow the body assembly and the jaw mechanism to rotate to 
position the jaws at desired angles to the longitudinal axis 
during the surgical procedure. Preferably, the rotatable 
knob is secured to the outer tube and positioned in a slot 
which passes through the stationary handle, so that a 
15 surgeon may rotate the knob, and consequently the body 
assembly and jaw mechanism, through the use of his thumb 
while he is holding the stationary handle with his fingers. 
This frees the surgeon's other hand to simultaneously 
operate another instrument during surgery. 

Preferably, the rotatable knob is secured to a 
bushing, which in turn is secured to the outer tube member. 
The bushing is provided with a polygonal cross-section, 
which corresponds to a boss member within the interior of 
the stationary 'handle. This allows for incremental rotation 
25 of the body assembly and jaw mechanism to desired angles to 
the longitudinal axis. Preferably, the bushing has a 
dodecahedral cross-section. 

In the preferred embodiment, all the above 
features are incorporated into a single endoscopic surgical 
30 instrument, so that the instrument has electrocautery and 
rotational capabilities. However, the instrument may be 
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constructed without one or more of the features while still 
providing a lightweight precision instrument. 

According to one aspect of the present invention there 
is provided a tool mechanism for an endoscopic surgical 
instrument, the mechanism including a pair of members in opposing 
relation reciprocatingly movable toward and away from each other, 
the members each comprising: a camming portion having a pivot 
hole and a cam slot; a body portion extending from the camming 
portion; and a tissue gripping portion extending from the body 
portion, the gripping portion having a generally triangular 
shape. 

In accordance with another , aspect of the present 
invention, there is provided an endoscopic surgical instrument 
comprising: a handle assembly; a housing assembly extending at 
a proximal end from the handle assembly and including an inner 
rod member reciprocatingly slidable within an outer tube member 
in response to movement of the handle assembly; and a tissue 
gripping mechanism positioned at a distal end of the housing 
-assembly including a pair of jaw members reciprocatingly movable 
between open and closed positions in response to movement of the 
inner rod and the handle assembly; wherein each of the jaw 
members of the gripping mechanism includes a triangular shaped 
gripping portion having means for enhancing gripping of the 
tissue therebetween. 

In accordance with a further aspect of the present 
invention there is provided an endoscopic surgical instrument 
having a handle mechanism, a housing assembly extending at a 
first end from the handle mechanism, the housing assembly 
including an inner rod reciprocatingly slidable in an outer tube 
in response to movement of the handle mechanism, and a jaw 
mechanism extending from the housing assembly at a second end and 
being movable between open and closed positions in response to 
movement of the inner rod, the jaw mechanism comprising: a pair 
of tissue gripping members in opposed relation, the gripping 
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members having a generally triangulor shape and including means 
for enhancing gripping of tissue therebetween. 

In a further aspect of the present invention there is 
provided an endoscopic surgical instrument in which all of the 
features may be used by a surgeon with one hand. 

In another aspect of . the present invention there is 
provided a lightweight endoscopic surgical instrument which 
provides a clear line of sight for a surgeon during a surgical 
procedure. 

Vet a further aspect of the present invention provides 
an endoscopic surgical instrument which prevents the application 
of excessive forces to the working tool mechanism to prevent 
damage to the instrument, whether the tool mechanism is being 
opened or closed. 

Still a further aspect of the present invention 
provides an endoscopic surgical instrument in which tolerances 
between the inner slidable rod member which operates the jaws ar.d 
the outer tubular member which holds the jaw mechanism are such 
that there is little or no radial deflection of the rod during 
longitudinal movement through the tube. 

A still further aspect of the present invention 
provides an endoscopic surgical instrument having a handle 
assembly in which a first pivot point is provided for pivoting 
the movable handle about the stationary handle and a second pivot 
point is provided which connects the movable rod member to the 
pivoting handle which allows for rotation of the second pivot 
point to prevent radial def lection of the rod during longitudinal 
movement. 

Yet another aspect of the present invention provides 
an endoscopic surgical instrument having electrocautery 
capabilities in which the connection port for an electrical jack 
member is out of the line of sight of the surgeon during use. 

Another aspect of the present invention provides an 
endoscopic surgical instrument having a rotatable body member and 
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jaw mechanism in which the rotation may be accomplished by the 
surgeon while using one hand. 

A further aspect of the present invention provides an 
endoscopic instrument particularly suited to grasp and securely 
hold a gallbladder. 

In yet another aspect of the present invention there 
is provided an endoscopic instrument ard a tool mechanism for use 
with that instrument which is particularly suited to grasp and 
securely hold lung tissue. 

Another aspect of the present invention provides an 
endoscopic surgical instrument having all the features above 
including a rotatable body assembly and jaw mechanism, 
electrocautery capabilities, and a rotatable pivot point for 
connecting the inner rod to the pivot handle to prevent radial 
deflection of the rod during longitudinal movement. 
BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing objects and other features of the 
invention will become more readily apparent and may be understood 
by referring to the following detailed description of an 
illustrative embodiment of the endoscopic 



2104423 



, surgical instrument, taken in conjunction with the 
accompanying drawings, in which: 

Fig. 1 illustrates a perspective view of an 
endoscopic surgical instrument in partial cutaway accordxng 

5 to the present invention; 

Fig. 2 illustrates an exploded perspective view of 
• a handle of an endoscopic surgical instrument according to 

the present invention; '.-.„■ 
Fig.' 3 illustrates a side cutaway viev of an 
0 alternate embodiment of an endoscopic surgical instrument 
according to the present invention; 

Fig. 4 illustrates a side cutaway view 
alternate embodiment of an endoscopic surgical instrument 
according to the present invention; _ 
15 F ig. s illustrates a side cutaway view 

of a preferred embodiment of an endoscopic surgical 
instrument according to the present invention; 

Fig. 6A shows a top cutaway view of the tool 
mechanism of an endoscopic surgical instrument according to 

20 the present invention; . 

Fig. 6B illustrates a side cutaway view of the 
tool mechanism of Fig. 6A of an endoscopic surgical 
instrument according to the present invention; 

Fig. 7 illustrates an exploded perspective view 
2S an alternate tool mechanism of an endoscopic surgical 
instrument according to the present invention; 

Fig. 8A illustrates a plan view of the upper 
member of a dissector mechanism for use with an endoscopic 
surgical instrument according to the present invention; 
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Fig. 8B illustrates a plan view of a bottom member 
of a dissector mechanism for use with an endoscopic surgical 
instrument according to the present invention; _ 

. Fi g. 9 illustrates a partial cutaway side view of 
the dissector mechanism of Figs. SA and SB attached to the 
end of an endoscopic surgical instrument according to the 

present invention; imM , 
Fig. 10A illustrates a plan view of an upper 
member of a molded plastic grasper mechanism; 

Fig. 10B illustrates a plan view of a bottom 
member of a molded plastic grasper mechanism; 

^ view of a member or a 

Fig. IOC illustrates a side view ot 

arasper mechanism; .„„ 
• Fig. 10D illustrates a plan view of an upper 

IS grasper member constructed of metal; 

Fig. 10E illustrates a plan view of a bottom 
member of a grasper mechanism constructed of 

Fig. 11A illustrates a side view of a housing 
ffiCro ber of an'endoscopic surgical instrument according to the . 

20 P " Sent '"Z'Z illustrates a top cutaway view along 

Unes A-A o^Fig. U* of a housing member of „ . endoscopic 
surgical instrument according to ^T^^'^ 
Fig. 12A illustrates a side partial c j 
25 of a rotator )cnob for use in an endoscopic surgical 

instrument of the present ^ io »J ' g£ the rotatable 
Fig. 12B illustrates a front view <» 

k nob of Fig. 1^ & ^ ^ ■ view 

30 of a hushing member for use in an endoscopic surgical 
instrument according to the present invention, 
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view of the bushing 
Fig. 13B illustrates a front view or 

° f Fi9 ' ''pig. 14A illustrates a side view of a pivot 
bushing for use with an endoscopic surgical instrument 
according to the present invention; 

Fig. 14B illustrates a front view 

bushing of Fig. 14A; f an open 

via ISA illustrates a side view ou r 

Fia. 15C illustrates a top view in 
o£ the stationary pivot pin of the scissors in Fig. XSA - 

15B; Fig 16 illustrates a perspective view of an 

Fig . it, xxi. .„„.!- surqical instrument in 

alternate embodiment of an endoscopic surgic 
accordance with the present ^ntion, ive vicw 

Fig. 17 illustrates an exploded persp 
of the grasper mechanism of Fig. - 16| ^ y . ew> 
Figs. ISA and 18B e I boaine nt 
respectively, of the lower grasper member of the 

shown in Fig, 1., ^ ^ illust r ate plan and side views 
actively! of the ,aw member of ^^X^' 

section A-A of Fig. 19A; __, soer 
Fig. 20 illustrates a side view of the grasper 
mechanism in accordance with the embodiment shown in Figs. 
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, 19A _ C ; Tig. 21 illustrates a plan view of the grasper 

B6ChaniSm Tn tZZ- a Perspective view or an 
endoscopic surgical instruct ^»T£Lc. 
5 B echanis» for grasping and holding lung tissue 

with the present invention; oersP ective view 

Fig. 23 illustrates an exploded perspecnv 

,„ ,„ SPin , - »-;; t ;r. »p ...» .< 

Figs. he lower 

the upper grasping member and a top plan vie 
gasping »ember, respectively, of the grasping tool 
mechanism of Fig. 22. 

15 **** ' r f u TS^S'»^- 

Referring now in specific detail w 
in which UXe reference -^^."2^ of the 
identical elements, Fig. 1 sinplest for », 

20 endoscopic surgical instrument 10. In it. P ^ 
the device comprises a handle assemb ly 12 which 
a stationary handle 14 and a pivoting hand! ^ * 
£r o» the handle assembly is a body portion 18 which 
comprises an outer tubular *e*ber 20 through^ ^ 

25 slidable inner rod »e B ber 22 passes n coax 1 ^. 

The outer tube 20 ^^^^^^ 1. at 
while the inner rod 22 is securea f 
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•j ja „ aember 30A and an upper jaw member 30B. The tool 

aechanism is connected to the body portion 18 at pivot point 
32 and moves in a reciprocating manner about pivot point 32 
through the provision of linkage mechanism 34. Linkage 

5 mechanism 34 will be described in greater detail below. 

in use, as pivoting handle 16 pivots about pivot 
point 24 in relation to stationary handle 14, inner rod 22 
reciprocatingly slides within outer tube 20 in response to 
the push or pull force at connection point 26.. The function 

10 of connection point 26 will be described in greater detail 
below. 

As rod 22 slides' within tube 20, the linkage 
. mechanism 34 is actuated to pivot jaw members 30A and 30B 
about pivot point 32 to open and close the members. Jaw 
IS members 30A and 30B may comprise scissors, dissecting Daws, 
or a grasping mechanism, or any other tool mechanism 
required for specific surgical procedures. 

As best seen in Fig. 2, pivoting handle 16 is . 
provided with a pair of stop members 36A and 3 6B which 
20 cooperate with boss members 38A and 38B, respectively, to 
limit the rotational movement about pivot point 24 of the 
pivoting handle 16. The stop members are positioned on 
opposite sides of pivot point 24 so that when pivoting 
handle 16 is moved away from stationary handle 14, proximal 
25 stop 36A contacts boss 38A to limit the actual rotation of 
handle 16. When handle 16 is moved towards handle 14, 
distal stop 36B contacts boss 38B to limit the rotation of 
handle 16 in that direction. The stop members are provided 
to prevent the application of excessive forces. on the tool 
30 mechanism during opening and closing of the surgical 

instrument. In this manner, the possibility of damage or 
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1 destruction of the' tool mechanism is greatly reduced or 
eliminated. 

Turning now to Fig. 3, Fig. 3 illustrates a first 
alternate embodiment 10A of the endoscopic surgical 
5 instrument of the present invention. Instrument 10A is 
similar to instrument 10 except for the provision of an 
electrocautery connection to allow for cauterization of 
tissue at the surgical site during the surgical procedure 
Stationary handle 14 is provided with a connection port 42 
10 for the reception of an electrical jack member (not shown) 
for providing the necessary current to the tool. A leaf 
spring 44 electrically connects port 42 with outer tube 
member 20 which carries the electric current to the tool 
B echanism at the surgical site. The leaf spr ng is provid d 
15 with a connection member 46 at the port 42 and a connection 
D ember 48 at the outer tube. The connection members ^ 
essentially rely on the resiliency of the material which 
comprises the leaf spring, but of course may be any 
conventional electrical connection. 
20 As the electrical charge is applied to the outer 

tube, it conducts along the outer tube to the tool 
mechanism, which in this instance is preferably a scissor 
device 50 or other tool mechanism such as cautery hooks 
forceps, or the like. In order to protect the surgeon who 
25 is using the device from electrical shock, the handle is 
preferably constructed of a rigid plastic material which 
renders the device lightweight and 

in order to prevent electrical shock during use, 
an insulation member 40 is provided on outer tube 20, the 
30 insulation member preferably consisting of heat shrink 
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, tubing. Heat shrink tubing 40 passes into stationary handle 
14 to prevent the possibility of electric shock. 

While connection port 42 is shown as being 
attached to stationary handle 14 at the finger grip, it is 
5 also contested to position the connection port on top of 
the handle as shown and described below in relation to Fig. 
5 The positioning of the connection port in the present 
invention is such so as to provide the surgeon within 
unobstructed line of sight down body member 18 to view the 
10 surgical site at the tool mechanism 28. 

rig. 4 illustrates a preferred embodiment of the 
invention, in which the instrument 10B is provided with the 
electrocautery feature as well as having provisions for a 
rotatable body portion 18. As seen in Fig. 4, a slot 54 
15 provided in stationary handle member 14 which P asses 

completely through the handle member. Positioned within the 
slot 54 is a rotatable knob 52 which is fixedly secured to 
outer tube 20 through the provision of a bushing member 56. 
The rotatable knob 52 and bushing member 56 will be 
20 described in greater detail below. 

Also as best seen in Fig. 4, inner rod member 22 
is connected to pivoting handle 16 through the provision of 
a rotational bushing 58. Bushing 58 pivots during movement 
of pivoting handle 16 so that as rod member 22 is 
25 reciprocated within tube 20, the bushing member 58 rotates 
to ninimize or eliminate any radial movement of rod 22, to 
insure that rod 22 moves in a longitudinal direction only. 
This alleviates excessive torquing forces on rod member 22 
as well as unwanted excessive forces at the connection point 
30 26 to prevent damage to the handle or the inner rod member 
22. Another feature provided by this rotational bushing 
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B ember 58 , is that by greatly reducing or ^T^T 
B ovement of rod member 22, exact tolerances 
outer tube-20 and the inner rod member 22 .ay be »«nt*ined f 
so that less spacing is reguired and the instruct may he 
B ade in a smaller size than conventional endoscopic 
instruments. In addition, by greatly reducing , « 
gating the radial tational 
instrument is greatly enhanced The fea ^ures y< 
bushing member 58 vill be described in greater d 

Turning now to Fig. 5, stationary handle 14 A and 

• v Handle 16A are illustrated having the provision of 
pivoting handle 16A are ill newber 

a locking mechanism 64A and rred cmbo diment 

14A in a side cutaway view, and is the P" fe " 

-uarlv seen in tnis view, 
of the present invention. As clearly see 

; handle member 14 A and handle member * 
pivot point 24 so that during opening and closing 
handle assembly, proximal- stop member 36A contacts 
to. limit rotation of P^g-dle - ^ ^ towards 
stationary handle 14A. When the. handles ar 

0 each other, stop member 3 6B ^J^ZZ 64A and 
limit rotation in that direction. L ° c5 " n * 

64B B ay be utilized to — ^ 1 e : d V u re which of 

locations during the opening and cl« 

course allows for the application of * n strument. 

IS on the tool mechanism at the dist, ,1 end of the i 
Handle 14A is provided with a slot 
accepts the rotatable Knob 52. Xn addUion, agonal 
shaped boss structure 57 is provided in the ha 
will accept the corresponding polygonal shape of bushing 

30 BeJ »ber 56 when the instrument is constructed The 

cooperation between structure 57 and bushing 56 allows 
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the incremental rotation of the body portion _ 
Gently the tool mechanises to position the tool 
consequently tne woi ^ f9 vi on al path. The 

onanism at various points along the ent 
nuab er of faces presented by boss structure 57 is * 
to the number of faces on the polygonal 
w . • _ eg preferably, each structure has 12 faces. 

„ 2* 5 mu , tt , t .. «* 

and an electrical connection is tne 
of a leaf spring member held in track 62 
Sac* (not shown) with the outer tube member as "« " 

Figs. 6A and 6B illustrate the tool mechanism 
whi ch consists of, for -ample . scissor ^ec hanism^ ^ 
including scissor blades 72 and 74. In th, 
h0 using member 66 is attached to outer tube 2 0 an 
mechanism is attached to housxng member 66. Hous g 

30 onanism to open and close, as best seen xn Figs. 
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As also shown in Fig. 6A, stiffening members 75 
aay b e provided on scissor blades 72 and 74 which reinforce 
h e blades and add strength to the blades " ffen ng 
—.75 enow for a very thin construct ion for b ades 72 
I and 74. particularly at the distal end 77. Stl " e "7 

ana r nr outwardly punched region 

B embers 75 may comprise a detent or outwar . 

whose addition to blades 72 and 74 bias the bl 

eaC h other to enhance the shearing ^e blade 

As the blades are made thinner, the resiliency 

0 material, preferably stainless steel ^ ^ ' ^ ^g 
»etal, tends to decrease, and the ^ 
B embers 75 urges the blades 72 and 74 toward 
B aintain the efficiency of the cutting action. " ^built 
contemplated that stiffening members 75 may co = -lit 

,5 up region of material, or a layer of material fastened 

the blades by adhesives "^J^^ 72 and 74 
As best seen in Fig. 63, scissor 

„e U open f«f ^ ^t^X. 

(not shown) are in the open position, i.e., P 

through outer tube 20 towards , aw ^ 
Fi g. 6B. scissor blades 72 and 74 .re provi ^ 
slots 76 and 73 which slots acce a post 
25 is attached to inner rod 22. r ^ ^ 

80 slides within cam slots 76 and 78 to pivo 
74 about stationary pivot pin « > to nd -se t^ 

blades. When the blades open, th tail en 
pass through slot 70 in housing member 66 to 
30 blades to open. 
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When handle meters 14 and 16 are drawn toward 
each other, inner rod 21 slides avay fro* the jaw mechanis- 
and draws hearing post 80 towards the handle assembly As 
this occurs, bearing post 80 slides in cam slots 76 and 78 
;• to draw the blades closed ? illustrates an exploded 

Turning to Fig. 7, ' . 

perspective view of a dissector device which may compose 
tool mechanism 28, In this embodiment, outer tube 20 xs 
pr ovlded with a slot 21 which ^J^JSZ^'' 
3 closing of the dissector members. In tnxs 

housing member 66 is eliminated ^ 

The dissector members 82 and 8 4 are pro 
a cam slot arrangement similar to the device iU^tr.^. 
Fi g. 6B. Cam slot 86 is provided on upper dissector member 
5 82 ! and cam slot 88 is provided on lower «~ Tj^ 
84 . in this embodiment, inner rod 22 is positioned wxthxn 
outer tube 20, while dissector members 82 and 84 are 
pivotably secured to outer tube 20 by means 
which passes through hole 69 in tube 20. Rod 2 I ^ secured 
20 to the cam slot arrangement through the provxsion 

post member 90. As rod member 22 is slid forward wxthin 
tube 20, bearing post 90 slides in cam slots 86 and 88 to 
^ivot tne dissector members about pivot point 68 to open the 
members, and when the rod member 22 is slid away 
25 dissector mechanism, post 90 slides in cam slots 86 and 
away from the dissector mechanism to draw the dxssector 
members 82 and 84 into a closed position, as best seen xn 

Fl9 ' 9 * As also seen in Fig. 9, as the jaws close, the 
30 distal tips of the jaw members 82 and 84 contact each other 
before the ends nearest the pivot point contact each other. 
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is Mintained at this point, and 

portion h.. • cr.scent sh.po « "^"^ J,, 

ioolud. sorptions 9 = vh.oh ... ov.rt.ppiM 
turn* ti..». durin, . •«9'«» rto "*I, •„ ,„„ „ «. 
» promotions » .nd ,«. on -"•* «»■ l °< * " ;„ a cl o.. 

...» th. ai—t- -*««- ™ eil)g betue .„ 

i"«rf.rin 9 JL» promotions 

promotion, » is l «» tM ° tt * Titun pr.J.ctlo„. «. 

... ..Co ».t p"i-;"^ t> * :i u r n.v ». Prti««»"» 

20 ondosoopic .or,lc.l instrt.ont "J*** „ f ^„ pin , 

rl ,.. „* .nd 1.. . ill-tr." • C 7"*" 1 t ll P ,. It .tl.o. 10. 
„„h.rs iOO .nd 102 vhich .r. provid.d tM 
to f.cUlt.t. th. ^.spin, .*> »-*»■ - pottions 100 

..hodin.nt shown in r£,s. 1« •»>»■• <*« * 
2= .nd 102 .t. p......hl» constmctsd o . pi. 

.ion is rrr : - -rrirr-sd .* r — 

seen in Fig. 10C, a po Pro j ec tion 106 is 

the members 100 and 102 are molded P 3 ^ 
provided with ca» slot 103 an p vo t ^ ^ 

30 grasping mechanism nay be oper-.ed in 
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, ' 4h .d above in connection with the 
that previously described above ^ 

scissor mechanism and ^ ^ seC ^ graspin g 

Fi gs. 10D end 10B iU«« ^ cntire 

B echanism of Figs. 10A through iOC exce p ^ 
mechanism is constructed of ^ lia and 

titanium, cast aluminum or the li • abQVe 
114 cooperate in a manner similar are space d 

£ or the dissector device, where project ^ ^ sQ 

great er than the factions U, -ring 

that projections 114 nay pa device . 
opening and closing of grasping dev ^ 

Turning now to Figs. 12 and 13, ^ 
Ulustrated the rotatable Xnob » and pQrtion 
which are used in connection ^^J^.. Ro tatable 
t to rotate the.body portion ^^J^ vith ridge s 116 to 
Xnob 52 is preferably Xnurled « thuBb « 

.llow for easy manipulation by «« ^ ■ anG 

£in gers. ratable ---s preferab lyj^ ^ ?§ ^ 

includes a P»»"«"** " iU - ustr ates the bushing member 
0 pass therethrough. Fig. it is 

as having a polygonal "^^f^'^ cooperate with 
provided with a series of *» c " • hing ext ends 

faC es 125 on the rotatable ^ 4J , and faces 126 

outwardly from rotatable Xnob 52 see ^ ^ £cr 

25 cooperate with boss » <£J » to position the 

incremental rotation of the body p rotational aX is. 

tool mechanism at various points along ^ 
fif . 13B best illustrates boss -b » ^ 
connection and securement of the 2Q tQ securc the 

30 Boss 124 fits into a groove or slot in 

bushing and rotatable *nob to outer tube 20. ^ 
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1 contemplated that bushing 56 and rotatable knob 52 are 

constructed as a single integral unit. Knob 52 and bushing 
S6 are preferably constructed of plastic, so that insulation 
is provided during use of the electrocautery feature. 

5 The positioning of the rotatable knob on the 

' stationary handle allows the surgeon to use the endoscopic 
surgical instrument 10B with one hand, so that as the 
surgeon is holding the device ha may rotate the knob with 
his thumb while keeping his other hand free to control the 

10 surgical procedure. 

As the knob is rotated, the outer tube is rotated 
which in turn rotates pivot point 68, which consequently 
rotates the tool mechanism. Rotation of the tool mechanism 
causes rotation of the inner rod 22, which is accomplished 
15 within pivot bushing 58. Pivot bushing 58 is best 

illustrated in Figs. 14A and 14B and comprises a pair of 
discs 128 each having a post member 130 and a hole 132 
formed therein for inter engaging the discs with each other. 
Groove 134 is provided with a notch portion 13 6 which 
20 accepts the end of rod member 22 which is formed with a 

corresponding notch. This notch secures rod 22 in place for 
longitudinal movement, while at the same time allowing for 
rotational movement. As stated above, as handle member 16 
pivots, bushing 58 rotates to greatly reduce or eliminate 
25 ra< jial deflection of the rod member within the tube. This 
alleviates the torquing forces on the rod and minimizes 
damage to the device after extended use. 

Figs. 15A and 15B illustrate a further embodiment 
of the tool mechanism in accordance with the present 
30 invention. 
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Stationary scissors blade 140 is attached to 
movable scissors blade 142 about transverse stationary pivot 
pin 144. This transverse pin 144 is attached to housing 
Laber 66 through radial hole 67 as discussed above (see 
I Figs. 11A and 11B). The present scissors embedment 

utilizes a shearing action or blades 140 and 142 in order to 
separate tissue. Arcuate cutting surfaces, 146 and 148 
respectively, are forced on opposed ^^'^"J^ ' 
distal ends or blades 140 and 142 to better facilitate the 
0 shearing cutting action. In a particularly advantageous 
eabodiaent, a spring vasher 150, see rig. 

to urge movable blade 142 against stationary blade 140. The 
urging force providing a better cutting action as the blades 
140 and 142 shear against each other. «.„ 
5 A transverse bearing post 152 is attached to inner 

rod 22 and adapted for reciprocal longitudinal potion within 
outer tube 20. A longitudinal slot 154 is provided in a 
proxiaal end of stationary blade 140 in an area proxiaal to 
end in longitudinal alignment with te ™.v.r.. pivot pl» }«> 
20 Bearing post 152 interfits with slot 154 for longitu in 1 

motion therein and serves to prevent pivotal action of blade 

140 about pivot pin 14 4. ; 

An arcuate caa slot 156 is provided in a proxiaal 
end of aovable blade 142 in an area proxiaal to transverse 

25 pivot pin 144. Bearing post 152 interfits within arcuate 

caa slot 156 and serves to translate the longitudinal action 
of inner rod 22 relative to oute'r tube 20 into pivotal 
notion of blade 142 about pivot pin 144. Thus, in the 
e*bodiaent shown in Figs. ISA and 15B, as transverse bear 

30 post 152 aoves distally froa its proxiaal position, blade 
142 is caaaed open relative to blade 140 which reaains in 
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the same longitudinal plane as rod 22. ""^^^ 
proximal motion of rod 22 causes bear post 152 to cam blade 
lO to a closed position as shown in Fig. 15B. 

This embodiment is directed to a shearing scissors 
5 mechanism, however, other mechanisms such as for example, 
oraspers dissectors, clamps etc. are contemplated. 
9 " Tigs. 16 through 21 illustrate additional umgue 
embodiments of grasping mechanisms which may be used „ . tool 
mechanisms on the endoscopic surgical ^ 
0 above. These embodiments are particularly 
• gasping and securely holding a gallbladder or other 

similarly sized piece of «~ « , % „ nnula 

repositioned within or removed from a body ^ ^ 

or t,e UXe. The described 
15 these embodiments may be the same as previou y 
o tnese emoo ^ A{mt > n + S These embodiments of the 

with regard to other embodiments. Tnes 
instrument may includv a housing member 66 or, 
ina . w __ <•£ -, av be eliminated, as 

alternatively, the housing member 66 may oe 
d »crib.d J, i.r in connection yith o«,.r o.^..nt 

» in. .^i~nt . t »; - — o :„in, 

. „_ , oroximal end thereof similar to 
25 cam slot arrangement on a proxima 

the devices previously i = e --^^^ 
are provided on upper grasping jaw>62 within 
jaw 164, respectively. Inner rod 2 » ^ 

outer tube 20, while tube 20 by means of pivot 

30 secured to the distal end of outer tube 20 y 

pin 68 which passes through hole 69 in tube 20. Rod .2 
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secure* at the distal en, to the - s 

through the provision of taring *ost ,70 

B ember 22 slides forvar with in tube ,^ ^ 
n0 ves in cam slots 166 and 168 to p 

about pivot point 68 to open the ja ^ ^ pesition . 

draws the grasping jaws 162 an l<8 vhen the 

The included angle forced by cam slots 1 ^ 

instrument is assembled is preferably betw 

about. 80- to provide an gluing the 

the jaws when separated, yet reducing ^ 

distance vhich the projections 174 and 

ends nearest the pivot point conta Bain tained 
ot le ss than about 6- and prefera ,ly 
at the point of initial contact to allow P 
application of pressure at the 3 aws jaW flares 

Xs best seen in Figs. It A and x ultBt . 
, in a transverse direction at its distal end ^ 
gasping and holding tissue The > ™~ serrations 
the distal ends of grasper ^aws 162, 164 l " 

protrude through the jaws, if neCeS "^'. tissue . 
facilitate atraumatic grasping and ho ° ^ cture , 
opening 177 also allows fluid within the 

a',., gallbladder to exude therefrom as * the 
>0 positioned within or remove ^ ^^^ opening along 
cannula. While shown as a single, eiong 
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« iau members, one of ordinary 
i the longitudinal axis of the ]aw memoer , 
I the longit aoorec i a te that one or more openings 

skill in the art will w reB0Val ana ,or 

of any shape may be provided to allow fiui 

accoM odate tissue t ^ ^ ^ ^ ^ & , 

similar to that described with respect to the previously 

Ascribed grasper and ^^ ^^^ * tance be tween 
projections 176 are spaced great* t n the ^. 

ejections 174 so that ^^^^ " ^ graS ping 
10 projections 176 during opening and closing 

device * >, a torsion spring (not 

grasp er mechanism ^ ^ « a 
S ecurely holding tissue gasping jaws 182, 

body through a cannula or the like Th g 
184 of this embodiment employ rounded teeth 
20 trauma to the tissue being removed ^ ided wit h a 

The grasping jaws 182 and 184 are 

*■ e <milar to the devices previously 
cam slot arrangement similar to ja vs 182, 184 

illustrated with the exception that ^J^^ on 
each have only one projection. 194 196, "J „ 
25 W hich cam slots 1B6 and »• « « = ^ ^ roay be forTO ed in 
b est seen in Figs. 19, and 21 ^ ^ jaws 

each projection 194, 196 which wil P ^ ^ ^ 

are assembled to form slot 20 to « ^ 
Referring to Tigs. 19B ana zy, 

3 0 of grasping jaws 182 and purp oses, the 

interdigitating, rounded teeth 198. 
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angl es of the teet, and - 
— the teeth will * ^£^ y advantageously 
The pitch of the sides of the t an imagin ary line 

rang e between about 10- and about 45 ^ ^ 

normal to the gripping ^^[^ pr P e£erably , «- 
pessing through the apex of the too ^ ^ 

pitch of the teeth ranges from about 

pro vide maximum ^f;/^:L oiBe nt of rigs. 19X-21 

The teeth 198 in the e 
are rounded to prevent trauma to the ti ^ ^ 

The teeth on — P^^ fc Il„ the teeth are also 
grasping jaw 184 and the jaWS lMf 184 will 

rounded. Thus the teeth on the grasping 3 ^ ^ 

m esh and directly interf it when ^ ^ ^ 

5 position as best seen in Fig- J • ng 1>? forinea 

rgri::r^ — 9 at the 

^ ° £ ^corners and edges of the 
20 and 184 *ay also be rounded to prevent damage 

being gripped or surrounding tissue. _ & ^ 

opening 197 »*^££?JL+ the jaw 
and „4 to allow tissue or f uid t P 
members, if necessary, to further 
25 grasping and secure holding of the tissu 

Turning now to Figs. 22-25, th the 
an endoscopic lung clamp instrument ^'^^^Lo 
grasping and holding of lung tissue during - ^ & 

surgical procedure. Instrument 300 "stationary handle 304 
30 han dle assembly 302 which includes a stati ^ ^ ^ 
and a movable handle 306. However, it. is 
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"„ mav be movable if desired. Secured 
b oth handles 30, and 30 ^ y „■ vhich in cludes 

to handle assembly 302 is a j 

a „ outer tube 338 through which a - » fc Qf 

sh own) reciprocating* slides sinilar to that 

BO vable handle 306. Body assembl 30 
described above in reference to Figs- 

308 terminates in tool mechanism 31 . ro tatable 
„ an dle assembly 302 ^"^^ or lent the tool 
*non 318 for stating body * A ratchet .echanism 

3 B echanism 310 at a par ^» Br-MBtally opening and 
320 may also be provided for in tne tool 

closing the handle assembly 30 • ^ 
B echanism 310. Ratchet ^^oZ^ion U.S. Serial 
302 arc disclosed in J^^^u incorporated 
15 765,993, filed September 26, 199 

herein by reference. a lung grasping or 

To ol mechanism 310 comprises ^ ^ 

clamping mechanism for gripping « Toq1 Becnan is» 310 

end delicate tissue such as "** singly movable jaw 

20 essentially comprises a pair j&w nember 

.embers including first : jav , — £ 308 by 
■,16 Tool mechanism 310 is secut 

pive t pin 312 in a - holdin, of 

in order to facilitate the g ^ ^ ^ 

25 e-icate tissue such as ^.^V^ 330 , vhich 

ha ,e a widened ^ » ^ 

preferably has a width betwe ' n 322 which includes a 

ja w member includes a camming p«r acceBBodat es pivot 

cam slot 324 and a pivot hole 326 whi ^ ^ ^ ^ 

30 pi „ 312. It is best other and cooperate 

alignment and cam slots 324 overi P 
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uiU> . 11**. ..ch.ni« vnicn i. < « ' "« «- 

„„„« sue ss tn.t descriood » r.«.r«» o« I 

21. casing portion 122 .rtends Into gripping P 

««* . transition ^' ^.".'^bst.nti.Uy 
Gripping portion 330 has a su 

trLngul.r snspe to pro.id. s poster .«»=. «- »r 

pippin, delict, tissue sue* »s on, tis » . ^ 

• _i ic „,rh -iaw member 314 ana *••«• 
seen in Fig. 25, each }aw memo corr esponds in 

, . substantially triangular ^Jn. 

shape to the -iangular shape o the gr i P P ^ ^ ^ 

opening 334 allows the soft to further 

member to prevent carnage to the tissue a ^ 
Militate atraumatic grasping of the tissue^ ^ ^ 
5 may be provided on one or both or the 3 . meffibersand 
to prevent crushing of the tissue between the 
to facilitate grasping by receiving a portion of the 
therein. Also facilitating the secure grasp g the 
tissue is the provision of a plurality of rib 332 
20 of the jaw members 314 and 316. ^ seen i Fig » 

the ribs meet and mesh at the gripping J"^ 3 ^^ 
further extend partially along the length of the tr 
bod y portion 328 to further provide for \Zn the 

tissue. Ribs 332 may also abut «^ ^ ° of f set fron 
25 jaws close. Transition body portions 328 are 

gripping portion 330 such that -^^^ a 1 but in 
transition body portion 328 are essentially par 

offset planes. present 
The endoscopic surgical instrument of the pr 

30 invention is a compact, lightweight and easy co use 

instrument incorporating many features required during. 
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«, th. instru...* »ith on. h.nd tho. fr.^ , 

I-™* ov.rco..s «n^.i tt ulo „ i„»tn»e« 

vith prior .rt =.vi=« ^/"Z^* '.noMetur.. 

vh ich is .as, to ~* - — »- " ith 

^""rrprl orrof :^i.««. " " 
reference to the preierre thi t various 

understood by those skilled « the ^ without 

modifications in form and detax Y ^ invention . 
departing from the scope and spxrx ted above, 

Accordingly, modifications such as thos « ^ 
but not limited thereto, are to be consi 
scope of the invention. 
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^ TKVENTIOM IN WHICH AN EXCLUSIVE 
THE EMBODIMENTS OF THE \ AS F0LU)MS: 

property or privilege » surgical 
x . A tool » echanlSB i f ^ n ^ a pair of members in 

opposing relation h ceBpri sing: 

slot; t fTO n said canning 

a body portion extending iron s 

portion; and. _ ext ending fron said body 

a tissue gripping lly triangular 

portion, said gripping portion havxng 

sha P e ' w- according to clain 1, wherein 

2 . A tool nechanisn accor g ^ 

. said gripping portion includes neans for 

o« tissue. ■ ., M t o clain 2, wherein 

i a tool nechanisn according ro 

arises an opening through said 
' S aid enhancing neans <=onp"ses P ^ shape 

gripping portion, said opening havi g 
substantially sinilar in shape to" * ^ 

said enhancing neans conprises a P 

„ w ^ p« tl » * r 

surrounding opwiinj- ,„„ alM to cl.im 1, 

wherein said pair or »^ 

other at said tissue gripping portion. 



^ 2104423 -.-J 



-3S- 



7 A tool mechanism according to claim 4, wherein 
7. A too* members contact 

said tissue gripping portion of each of 

cach other. r j^»i---^ to .: iai ii;; herein 

said tissue griming portion of J^*^ ^ to 
contact each other at said ribs such that said 
form an undulating pattern. wherein 
9 . A tool mechanism accord -9 ^ clax ; 

said body portion extends in a ^ f ^J^s in a second 
portion and said tissue ^ and £aid 

plane from said body portion, said first p 

0 e„* ot -1* — I". — » i " el """: n : P c t U potion, in 
response to movement of saia inn 

"""" Vi herein e.ch o. W> — - °< •j***. 

to claim 10, wherein said gripping enhancing 
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v^ntially triangular shape within 
an opening having a substantially J pl urality of 

said triangular shaped gripping portion 

ribs surrounding said opening. _ lMtru ».„t according 
„. An •^^^St 1 ^ other when said 
; to claim 12, wherein said ribs conta 

jaw members are closed. instrument according 

to claim 12, wherein said rios 

said jaw members are closed. inst rument according 

provide for incremental positioning of 3 

h andle mechanism, a housi. m — J^J^ 
end from said handle mechanism, sai ^ ^ an outer 

including an inner rod ""^"-^ nandle Be chanism, and a 
20 tube in response to movement of lY at a 

jaw mechanism extending fro- « d ™ and clesed 
second end and being movable between P ^ 
positions in response to movement of sa.d 
jaw -chanism co Prising^ ^ ^ 

2 . v^e having a generally 

x.Ltion. grippin, "■*"* „ h „cin, 5 rip P ii>9 

30 ^t^-zz^^ 
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